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Abstract 
 
As of 2010 there were over 265 million registered soccer athletes worldwide, and 
in particular, the number of women players were rapidly increasing (Soligard, et al., 
(2010). Consequently, playing soccer accounts for approximately one quarter of all 
injuries in sport, and due to its nature of jumping, pivoting and cross-cutting, the majority 
of these are non-contact, lower extremity injuries. Therefore, playing soccer entails a 
substantial amount of injury risk for its participants. The purpose of this study was to 
investigate the effects of the FIFA 11+ Warm Up Program in collegiate female soccer 
athletes.   
The research design used in this study was a quasi-experimental design to 
determine if there was a cause and effect relationship between the pre and post-testing 
data. There was not a control group utilized in this study. Thirteen collegiate female 
soccer athletes participated in an eight week protocol following the FIFA 11+ Warm Up 
Program. The warm up took place prior to spring practice sessions and was led by the 
participating team’s coaching staff. All participants completed pre-test assessments of 
strength, dynamic and static balance, and agility. The Biodex System 3 was used to 
assess hamstring and quadriceps (H/Q) muscle ratios at 90, 180 and 300 degrees per 
second. Dynamic balance was measured with the Biodex balance system, and static 
balance was measured with the Balance Error Scoring System (BESS). The 5-dot agility 
test was used to measure agility. Pre and post-testing were all performed following a ten-
minute warm up on a stationary bike. Subjects completed the test in the following order: 
Biodex balance system, BESS, 5-dot agility test and the Biodex dynamometer. All data 
were analyzed using the Statistical Package for the Social Sciences (SPSS). Results were 
calculated using paired-sample t test. Although not all outcomes produced statistical 
significance, all means showed a trend toward improvement. Significant values included 
H/Q ratio of the non-dominant leg at 90 degrees/second and agility performance. It is 
recommended that future researchers conduct the study using a larger sample size. It is 
also suggested that a control group who trains at the same level as participants be used for 
comparison and that the researcher instruct subjects through the FIFA 11+ exercises. If 
possible, a comparison of female and male soccer athletes using this program should be 
conducted and injury data be tracked. Lastly, all testing procedures should be conducted 
by the same individual in pre and post-test data collection.   
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Chapter 1 
 
Introduction 
 
As of 2010 there were over 265 million registered soccer athletes worldwide, and 
in particular, the number of women players was rapidly increasing (Soligard, et al., 
2010). Consequently, playing soccer accounts for approximately one quarter of all 
injuries in sport, and due to its nature of jumping, pivoting and cross-cutting, the majority 
of these are non-contact, lower extremity injuries. Therefore, playing soccer entails a 
substantial amount of injury risk for its participants. Studies have stated that female 
soccer athletes (elite and non-elite) report the most common injuries involving knee and 
ankle ligaments, along with thigh muscle strains. There is an urgent need to develop 
training programs to prevent such injuries. There are currently very few studies on 
prevention of injury in female soccer athletes (Kim & Hung, 2011). The purpose of this 
research was to investigate the effects of the FIFA 11+ Warm Up Program in collegiate 
female soccer athletes.  
The FIFA 11+ was developed by the Fédération Internationale de Football 
Association (FIFA). It is a complete warm-up program used to reduce injuries among 
male and female soccer players ages 14 years and older. The program was developed by 
an international group of experts. According to its official website, teams that performed 
the FIFA 11+ at least twice per week had 30-50% fewer injuries among players. FIFA 
stated that the program should be used at least twice a week in lieu of a standard warm-up 
at the start of each training session. The program requires approximately 20 minutes to 
complete and consists of exercises that focus on the improvement of 
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hamstring/quadriceps (H/Q) strength, balance, agility, and soccer specific skills (www.f-
marc.com/11plus). This study examined these claims by testing isokinetic H/Q strength, 
dynamic and static balance, and the functional agility of subjects prior to and after the 
completion of the 8-week protocol following the FIFA 11+ program.  
  
Statement of the Problem 
 The purpose of the study was to investigate the effects of the FIFA 11+ Warm Up 
Program on the development of strength, static and dynamic balance, and agility in 
collegiate female soccer athletes.   
Research Hypotheses  
The following research hypotheses were tested: 
1. The FIFA 11+ Warm-up Program will result in an improvement of H/Q strength 
ratios. 
2. The FIFA 11+ Warm-up Program will result in a decrease in balance errors for 
both static and dynamic balance.  
3. The FIFA 11+ Warm-up Program will result in decreased time needed to 
complete the 5-dot agility test, therefore indicating an increase in agility 
performance.  
Delimitations 
The study was delimited by the following: 
1. Participants were current female collegiate soccer athletes. 
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2. Participants had not experienced a concussion within the last three months. 
3. Participants had not experienced a lower extremity musculoskeletal injury that 
would affect their balance within the last three months. 
4. Participants must have the ability to correctly complete the FIFA 11+ preventive 
program. Subjects were instructed on how to complete exercises, and were asked 
to complete exercises three times per week. Progressions of exercises were 
applied as needed.  
5. Pre-testing was conducted prior to implementation of the FIFA 11+ program. 
6. Post-testing was conducted after completion of the 8-week program protocol. 
7. Testing instruments included: The Biodex dynamometer, the Biodex balance 
system, the balance error scoring system, and a 5-dot agility test. 
Limitations 
1. The researcher could not control honesty of participants’ completion of the 
program when unable to attend group sessions. 
2. The researcher could not control honesty of participants when filling out 
demographic questionnaire.  
3. The researcher could not control the loss of participants due to injuries.  
4. The researcher was unable to control participants’ ability to become familiar with 
testing devices during post-testing session.  
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Definition of Terms  
For the purpose of this study, the following terms were operationally defined: 
Collegiate soccer athlete. Any individual that participates on an officially 
recognized interscholastic soccer team. 
Isokinetic exercise. A type of exercise that uses the focus applied by the subject 
as the resistance for the exercise while moving at a constant speed throughout a range of 
motion (Lind et al., 2005). 
Biodex dynamometer (Biodex System 3). A machine that measures the 
isokinetic strength of the quadriceps and hamstring muscle groups at speeds of 90, 180, 
and 300 degrees per second. 
Proprioception. Awareness of a body segment’s position and orientations. 
(Gioftsidou, & Malliou, 2006). 
Balance. Ability to achieve postural control which involves positioning the 
body’s center of gravity within a base of support (Prentice, 2011).  
Biodex balance system. A machine that measures the static balance of the lower 
extremities. 
Balance Error Scoring System. A subjective balance assessment that involves 
tasks that range from simple static standing to conditions that alter peripheral sensory 
feedback (Patterson et al., 2014). 
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Agility. The ability to explosively accelerate, decelerate, and change direction 
(Baechle & Earle, 2000).  
Hamstring and Quadriceps Ratio (H/Q Ratio). The strength of the hamstring 
muscle divided by the strength of the quadriceps muscle (Kim & Hong, 2011). 
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Chapter 2 
Review of Related Literature  
Soccer is one of the most popular sports and attracts many participants all over the 
world. Participation, however, leads to a substantial number of musculoskeletal injuries. 
Soccer athletes must possess proper lower extremity muscle strength and the ability to 
maintain balance while running or quickly changing direction (Gioftsidou & Malliou, 
2006). The inability to properly execute these techniques can lead to non-contact, lower 
extremity injuries. Soccer is also a contact sport; therefore, participants run the risk of 
direct or indirect physical contact with their opponents. Studies have stated that female 
soccer athletes (elite and non-elite) report the most common injuries involve knee and 
ankle ligaments, along with thigh muscle strains (Kim & Hung, 2011; Gioftsidou, et al., 
2012). To prevent such injuries, programs that focus on restoring muscle strength, H/Q 
ratios, and improving balance are needed (Gioftsidou & Malliou, 2006).  
 
Female Injury Risk in Sport 
It is well documented that female athletes participating in jumping and cutting 
sports demonstrate a four- to sixfold higher incidence of knee injuries compared to male 
athletes participating in the same sports (Havens & Sigward, 2015). Training of the 
musculature that stabilizes the knee joint before sports participation may decrease the 
relative injury incidence in female athletes (Hewett, Lindenfeld, Riccobene, & Noyes, 
1999). Researchers have proposed that programs that focus on strengthening and 
restoring H/Q ratio imbalances and improve proprioception through balance training, 
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may decrease the relative injury incidence in female athletes (Gioftsidou & Malliou, 
2006). Zeller, McCrory, Kibler, and Uhl (2003) sought to examine the difference between 
men and women athletes during a single-legged squat. They stated since the single-leg 
squat is a common maneuver that is important during cutting, jumping, and balance 
specific sports, observing the differences between men and women could present data in 
reference to possible risk factors for noncontact anterior cruciate ligament (ACL) injuries. 
Their study included 18 intercollegiate athletes (nine male and nine female). All subjects 
performed five single-leg squats on their dominant leg. Kinematic cameras and surface 
electrodes were used to record the movements of the athletes. The kinematic results 
showed that the female athletes demonstrated significantly more ankle dorsiflexion, ankle 
pronation, hip adduction, hip flexion, and hip external rotation. It also revealed that 
women start and complete the task with their knee in a more valgus position relative to 
the men. The electromyographical results showed a statistically greater activation of the 
rectus femoris muscle in women compared to men. Zeller et al. (2003) concluded that 
these strength differences and neuromuscular characteristics were potential risk factors 
that contributed to the higher likelihood of female athletes sustaining a non-contact ACL 
injury versus male athletes.  
Hanson, Padua, Blackburn, Prentice, and Hirth (2008) examined the differences in 
lower extremity muscle activation between male and female collegiate soccer athletes 
during two side-step cutting maneuvers. The subjects included 20 male and 20 female 
National Collegiate Athletic Association (NCAA) Division I varsity soccer players. All 
participants performed a running-approach side-step cut and a box-jump side-step cut. 
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Surface electrodes were used to record muscle activation during the movements. A 
quadriceps-dominant muscle activation pattern was observed in female compared to male 
subjects. It was found the quadriceps-dominant female subjects also demonstrated low 
hamstring activation during the movements. Hanson et al. (2008) concluded that the 
relationship between this increased quadriceps and low hamstring activation correlates 
with greater incidence of noncontact ACL injuries. Therefore, female soccer athletes 
have a higher risk of suffering from this injury than males.   
Landry, McKean, Hubley-Kozey, Stanish, and Deluzio (2007) studied the lower 
limb biomechanical and neuromuscular differences between male and female soccer 
players during unanticipated running and cutting maneuvers, and the relation to non-
contact ACL tears. The study included 42 elite adolescent soccer athletes (21 male and 21 
female). Each athlete completed an unanticipated straight-run and crosscut maneuver 
while being recorded using a kinematic video camera and while wearing electrodes that 
were placed by the researchers. During both maneuvers, the female athletes had greater 
lateral gastrocnemius activity, and demonstrated a mediolateral gastrocnemii imbalance 
that was not present in male players. The female subjects also had greater activation of 
quadriceps musculature (rectus femoris, vastus medialis, and vastus lateralis) during both 
maneuvers than male athletes. Other notable differences included female subjects having 
reduced hamstring activity, a reduced hip flexion moment, a reduced hip flexion angle, 
and an increased ankle eversion angle throughout stance compared with male players. 
Landry et al. (2007) concluded that these differences between genders are indicators of 
possible ACL injury risk factors in females. These findings provide insight into the 
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noncontact ACL injury gender bias and suggest that preventive training programs should 
focus on improving these factors in female athletes. 
Harrison, Ford, Myer, and Hewett (2011) investigated gender differences in 
vertical ground reaction force and force loading rate in young athletes performing 
maximum, repeated vertical single-leg hops. This study consisted of 109 subjects (49 
girls and 60 boys). All subjects were healthy, injury-free high school soccer or basketball 
athletes. All subjects performed vertical single leg-hops for 15 seconds on a portable 
force plate. The results showed that female athletes demonstrated significantly greater 
normalized vertical ground reaction force and a high force loading compared to male 
athletes. These findings indicate that the neuromuscular strategies used by female athletes 
during landing from a single-leg hop may be weak when landing with high-impact forces, 
predisposing them to noncontact injuries such as ACL tears. 
Cowley, Ford, Myer, Kernozek, and Hewett (2006) sought to determine if female 
athletes show neuromuscular differences during landing and cutting tasks, and to examine 
the neuromuscular differences between the tasks and between the dominant and non-
dominant sides. Thirty female high school athletes who listed either soccer or basketball 
as their only sport participated in this study. The mean age was 15 years, and mean years 
of experience in their sport was six years. All testing was performed on two force 
platforms. Subjects were asked to drop from a box onto the force plate. The second task 
was the cut, in which the athlete performed an immediate jump forward with both feet, 
landed on both feet, and followed with a side-step cut at an approximately 45 degree 
angle. It was observed that soccer athletes had greater ground reaction forces and a 
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decreased stance time during cutting. With these results and the great valgus movement 
noted during cutting and landing, it can be concluded that these athletes were more 
predisposed to noncontact injuries such as ACL tears. This study recommended that 
female soccer athletes incorporate more cutting and agility training, along with increasing 
quadriceps strength especially that of the vastus medialis muscle. 
Developing Strength 
 Training of the musculature that stabilizes the knee joint before sports 
participation may decrease the relative injury incidence in female athletes (Hewett, 
Lindenfeld, Riccobene, & Noyes, 1999). Researchers have proposed that the strength 
ratios between the hamstring and quadriceps muscle groups are essential in maintaining 
ideal joint position and are a critical factor for avoiding injury during athletic movements 
such as running, pivoting, and cross-cutting, all which are primary movements found in 
soccer.  Kim and Hong (2011) investigated the relationship between H/Q strength ratios 
and incidence of non-contact lower extremity injuries. A Biodex dynamometer was used 
to measure the hamstring and quadriceps strength of 41 female and 40 male NCAA 
Division III basketball and soccer athletes at 60 degrees per second. Non-contact injuries 
sustained by the athletes were tracked throughout their competitive seasons. An injury 
was defined as anything that prevented the athlete from participating in practice or 
competition for at least two weeks. During the seasons, a total of 67 non-contact injuries 
were reported. Ideal H/Q strength ratio was anything greater than 0.6. The results showed 
that 63.4% of right leg injuries and 67.1% of left leg injuries had an H/Q ratio of less than 
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0.6. It was concluded that H/Q strength imbalance was associated with and caused 
athletes to be susceptible to non-contact leg injuries.  
 In a similar study conducted by Devan, Pescatello, Faghri, and Anderson (2004), 
the influence of H/Q ratio and structural abnormalities on the prevalence of overuse knee 
injuries in female collegiate athletes was observed.  The study included fifty-three NCAA 
Division I women’s field hockey (n=23), soccer (n=20), and basketball (n=10) athletes. 
Each participant’s H/Q ratio was determined from a preseason isokinetic test on a Biodex 
system at 60 degrees per second and 300 degrees per second. A goniometer was used to 
measure genu recurvatum and iliotibial band flexibility was assessed using the Ober test. 
During their training season, the athletes reported the following overuse knee injuries: 
iliotibial band friction syndrome, patellar tendinitis, patellofemoral syndrome, and pes 
anserine tendinitis. Athletes possessing lower H/Q ratios at 300 degrees per second 
(p=.047) and genu recurvatum experienced more overuse knee injuries than athletes 
without those abnormalities. It was determined that the presence of genu recurvatum and 
an H/Q ratio below normal range was associated with an increased prevalence of overuse 
knee injuries among female collegiate athletes. It was concluded that female athletes with 
muscle and structural abnormalities would be more predisposed to overuse knee injuries 
than athletes without these anomalies. 
 A study conducted by Holcomb, Rubley, Lee, and Guadagnoli (2007) examined 
the effects a strengthening protocol with a focus on hamstring strengthening on H/Q 
ratios, and its ability to prevent ACL injuries. The researchers described the role 
muscular balance plays in dynamic joint stabilization and the importance of H/Q strength 
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ratio in preventing knee injuries in sport. They stated that if the strength of the quadriceps 
significantly exceeds the strength of the hamstrings, then both the hamstring muscle and 
ACL become more susceptible to injury. They further stated that a training program that 
emphasizes hamstring strength will improve the H/Q ratio and decrease the likelihood of 
these injuries. They tested the ratio in both a conventional and functional manner. An 
H/Q conventional ratio is when both muscles are measured while working concentrically. 
A functional assessment compared the eccentric contraction of the hamstring to the 
concentric contraction of the quadriceps. Both assessment styles were tested in this study. 
Twelve female soccer athletes from a NCAA Division I university were participants in 
this study. An isokinetic machine (Kin-Com 125E Plus) was used to measure both the 
conventional and functional assessments at 240, 180, and 60 degrees per second. The 
strengthening protocol was implemented during off-season training. It was conducted 
four times per week for six weeks. The lower-body resistance training was modified to 
emphasize hamstring strengthening. The results showed a significant increase in H/Q 
ratio from functional pre-test to post-test. Conventional pre-test results compared to post-
test results did not demonstrate significance. It was concluded that a strengthening 
program that emphasizes hamstring strengthening is recommended for ACL and 
hamstring injury prevention. 
 de Abreu and Denadai (2012) conducted a study that examined the effect of 
muscle fatigue on muscle imbalance dependence in male soccer athletes. Twenty-one 
male professional soccer athletes performed a pre-test and post-test isokinetic assessment 
of concentric/concentric H/Q and eccentric hamstring and concentric quadriceps 
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(EH/CQ) strength ratios of muscles at 60 and 180 degrees per second. Each participant 
performed exhaustive laboratory-based soccer specific exercises. The subjects were 
placed into two groups determined by their concentric H/Q ratio peak torque. The 
balanced group displayed a concentric H/Q ratio greater than 0.6, and the unbalanced 
group (UNBG) displayed a concentric H/Q ratio below 0.6.  It was found that after 
fatigue the UNBG group displayed a further decrease in both concentric H/Q strength 
balance, and EH/CQ strength balance. Therefore, it was concluded that muscular strength 
balance may play a role in game-induced fatigue in professional soccer athletes, and 
could cause these athletes to be more susceptible to injury during late stages of the game.  
 Delextrat, Baker, Cohen, and Clarke (2011) conducted a similar study that 
examined the effect of a simulated soccer test on the functional (eccentric 
hamstring/concentric quadriceps) H/Q ratio in female soccer players. The subjects 
included 14 amateur players with an average age of 26 years, and each subject performed 
the modified Loughborough Intermittent Shuttle Test (LIST). Isokinetic strength of the 
hamstrings and quadriceps on the dominant and non-dominant legs at 120 degrees per 
second were performed before and immediately after the LIST. The eccentric hamstring-
to-concentric quadriceps was calculated as the ratio of the peak eccentric torque of the 
hamstrings to the peak concentric torque of the quadriceps. The results showed a 
significant decrease in H/Q ratio peak torque in the dominant and non-dominant legs of 
the subjects after completing the modified LIST. The result shows that fatigue from 
activity caused a significant decrease in strength within the primary muscles needed for 
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performance, therefore placing the athletes at greater risk for injury late in game-style 
activity. 
Validity of the Biodex Dynamometer 
The Biodex dynamometer is a machine that uses isokinetic testing to measure 
strength. An isokinetic exercise uses the force applied by the subject as the resistance for 
the exercise while moving at a constant speed (Lind et al., 2005). A Biodex dynamometer 
has been documented in studies as a reliable and excellent tool to determine isokinetic 
strength and balance ratio of the hamstring and quadriceps muscles (Ferr-Morales, 
Alegre, Basco, & Aguado, 2014).  
Ferr-Morales, Alegre, Basco, and Aguado (2014) assessed the test-retest 
reliability of isokinetic strength at 90 degrees per second and the isometric parameters for 
knee extensors. The knee extensor strength was measured twice, four to five days apart 
using a Biodex dynamometer in 40 subjects (12 men and 28 women). The protocols 
consisted of five concentric contractions at 90 degrees per second and five isometric 
contractions. The result measurement errors were small for all variables tested. For 
women, test retest reliability for isometric and isokinetic peak torque was very high. It 
was concluded that isokinetic values obtained at 90 degrees per second and isometric 
peak torque for knee extensors are highly repeatable with a standardized test protocol and 
can be used to detect real changes.  
The purpose of the research conducted by Lind et al. (2005) was to assess the 
dependability of the Biodex dynamometer, as well as, compare the Biodex System 3 PRO 
and the Lido Active dynamometer. Thirteen participants, nine women and four men, were 
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tested. The mean age was 32 years and range was 18–55 years. It was noted that none of 
the participants had any injuries, decreased range of motion, or pain sensations in the hip, 
knee, hand, shoulder or elbow on the dominant side. The participants were asked to 
continue their normal physical activity levels during the study period. When testing the 
knee, subjects completed the exercises within a range of motion from zero degrees to 90 
degrees of flexion. The results concluded that the isokinetic measurements obtained with 
a Biodex dynamometer are highly reliable. This provides information that the Biodex will 
be a good tool for collecting data in any study. 
Developing Balance 
 In addition to strength, studies have shown that balance exercise programs 
improve proprioception which reduce the incidence of the injury in lower extremity 
dominant sports (Gioftsidou et al., 2012). Proprioception is the awareness of body 
segment positions and orientations, while balance is physical equilibrium. Therefore, 
balance exercises aim to improve and train proprioception pathways to become more 
effective under competitive circumstance, and prevent the occurrence of injury 
(Giofsidou & Malliou, 2006). Hewett, Lindenfeld, Riccobene, and Noyes (1999) 
evaluated the effect of neuromuscular and balance training on the incidence of knee 
injury in female athletes. A total of 829 athletes participated in this study. All were high 
school athletes involved in either soccer, volleyball, or basketball. These sports were 
chosen due to the high level of jumping and cutting. The control group consisted of 463 
girls and the intervention group consisted of 366 girls. All athletes were given a 
preseason questionnaire that included sport-specific information related to previous 
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injuries. Coaches of each intervention team were given an instructional video and training 
manual demonstrating a six-week preseason balance-training program. Knee injuries 
were reported throughout the preseasons of both the control and intervention teams. It 
was reported that the incidence of serious knee injury was 2.4 to 3.6 times higher in the 
control group. These results indicated that neuromuscular and balance training may 
decrease injury risk in female athletes.  
 Gioftsidou et al. (2012) compared two different balance-training programs. Thirty 
professional soccer players were randomly assigned to a group. Group A exercised with a 
frequency of six-times per week, for three weeks. Group B exercised with a frequency of 
three-times per week, for six weeks, and Group C (control) did not follow specific 
balance training. All subjects were pre-tested and post-tested using an electronic stability 
system and a wooden balance board. Both Group A and Group B significantly improved 
their balance ability, despite the different frequency of the programs. The researchers 
concluded that balance training can be applied in soccer players according to the 
demands of their training period, and benefits from such programs will result in improved 
proprioceptive ability.   
 A study conducted by Soderman et al. (2000) investigated whether training on a 
balance board could reduce the incidence of lower extremity injuries in female soccer 
players. In this study, seven teams (n = 121) were randomized into an intervention group 
and six teams (n = 100) into a control group and were followed during one outdoor 
season. Before and after the season muscle flexibility and balance/postural sway of the 
lower extremities were measured in the players. The players in the intervention group 
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performed a balance training program consisting of balance board training in addition to 
their standard soccer practice and games. Significantly more players from the control 
group than from the intervention group sustained new injuries during the time of this 
study. The researchers concluded that the balance program was a factor in the lower 
injury rates of the intervention group.  
Validity of the Balance Error Scoring System (BESS) 
According to Patterson et al. (2014) BESS “is a subjective balance assessment 
that involves tasks that range from simple static standing to conditions that alter 
peripheral sensory feedback.” It has been shown to be a valid and reliable method for 
measuring the static balance of an individual, however, it relies on the test administrator’s 
knowledge and clinical experience to properly score the test. Hunt et al. (2009) describe 
the BESS as having two parts, and each part having three trials. The three trials are 
composed of three standing conditions: a double-leg stance, non-dominant single leg 
stance, and tandem-leg stance. For part one the individual completes each stance on a 
firm, flat surface, and for part two on a foam surface. The subject stands with hands on 
hips and eyes closed. Each stance is held for a 20-second trial. The examiner scores the 
number of errors for each trial.  
The purpose of an investigation by Patterson et al. (2014) was to compare 
subjective balance assessments such as the BESS with current mobile technology 
application and determine the reliability of the BESS. This study consisted of 21 non-
athlete individuals, 14 women and seven men, with a mean age of 23 years. All subjects 
reported no pre-existing conditions that could affect their postural balance. Each subject 
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completed both the BESS and the SWAY balance mobile application test protocols. The 
SWAY balance test is a mobile device application that uses tri-axial accelerometer output 
to quantify postural sway. The test was administered using an Apple IPod touch with the 
SWAY software. It was determined that the BESS and the SWAY both provide means to 
objectively quantify postural balance and provide moderate to good reliability.  
Hunt et al. (2009) studied the BESS to determine the percent variance associated 
with each component with the protocol, and to investigate the reliability of the BESS 
compared to the revised BESS. Seventy-eight high school football athletes with a mean 
age of 15 years were tested. Each subject completed the BESS according to the protocol. 
A second group of 144 high school football athletes with a mean age of 15 years 
completed what the study called the “revised” BESS. This test consisted of 4 conditions: 
single-leg and tandem-leg stance on both firm and foam surfaces. Completion of all four 
conditions was considered a trial. Each subject completed three trials. All subjects were 
videotaped and all scoring was completed after the testing while watching the recording. 
All tapes were scored twice by the primary investigator. It was determined that the use of 
the original BESS was more appropriate for estimation of postural stability.  
Validity of the Biodex Balance System  
The Biodex balance system may be used to measure a subject’s dynamic balance. 
As described by Arnold and Schmitz (1998), the Biodex balance system uses a circular 
platform that is free to move about the anterior-posterior and medial-lateral axis 
simultaneously. Arnold and Schmitz (1998) conducted research to establish normal 
patterns and relationships of stability using the Biodex stability system. The study 
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included 19 subjects, eight males, and 11 females. The average age was 24 years, and all 
subjects indicated that they had no history of lower extremity injuries before participation 
in the study. The reliability of the Biodex balance system was determined by the 
medial/lateral stability index, the anterior/posterior stability index, the overall stability 
index, and time-in-balance scores. The data suggested that the overall stability index was 
very closely related to the anterior/posterior stability index and received relatively small 
contributions from the medial/lateral stability index. Due to this small contribution, it is 
noted that anterior-posterior stability index should be considered compared to medial-
lateral motions. Also, in order to better understand the cause of error, it would be more 
beneficial to test subjects using the anterior-posterior stability index and the medial-
lateral stability index separately. 
Cachupe, Shifflett, Kahanov, and Wughalter (2001) examined the reliability of 
measures of dynamic balance obtained by using the Biodex balance system. Twenty 
subjects were used, including 10 male and 10 female active adults engaged in weight-
bearing sports. Dynamic balance was assessed using measures obtained from the Biodex 
balance system at a spring resistance level of two. Spring resistance levels range from 
one (least stable) to eight (most stable). Measures were obtained from 20-second trials 
during which participants were asked to maintain an upright standing position on their 
dominant limbs on the unstable surface of the Biodex balance system. The study’s results 
agreed with those of Arnold and Schmitz (1998). The best results were found when the 
anterior-posterior stability index and the medial-lateral stability index were tested 
separately and not as an overall stability index. 
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Developing Agility  
Along with strength and balance, agility is also important for sport performance 
and the decrease of potential injury risk (Lyle, Valero-Cuevas, Gregor, & Powers, 2015). 
However, factors of this motor skill that contribute to injury prevention still remain 
unclear. Havens and Sigward (2015) sought to identify whole body and/or joint 
mechanics that are related to completion of 45 and 90 degree angle cuts and determine 
which variables are predictors of performance and/or ACL injury risk. This study 
included 25 female soccer athletes. Each participant underwent a whole body and joint 
biomechanic analysis while performing two sidestep cutting maneuvers at 45 and 90 
degrees. Researchers found that during both movements the subjects presented with 
muscle movement and weakness that were predictive biomechanics of high injury risk, 
particularly non-contact ACL injuries. It was concluded that these results indicate a need 
for ACL injury prevention programs and the researchers recommend that these programs 
focus on appropriate performance of cutting maneuvers. 
Dempsey et al. (2007) investigated the effect of modifying sidestep cutting 
technique on knee loads and the impact the change would have on the risk of noncontact 
ACL injury in male athletes. The study included 15 male subjects that performed what 
they considered their normal sidestep cutting technique and nine male subjects that 
performed a modified sidestep cutting technique as instructed by the researchers.  A force 
platform and motion-analysis system were used to record ground-reaction forces and 
track the trajectories of markers on the subjects. It was concluded that normal sidestep 
cutting techniques cause significant loads at the knee joint of the subjects. The techniques 
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produced higher valgus and internal rotation moments at the knee, and may place the 
athlete at higher risk of injury. The subjects that were trained and performed the modified 
sidestep cutting avoided such body positions, and may have reduced risk of noncontact 
ACL injures. It was recommended that injury prevention programs should include 
modified agility and cutting techniques.   
Validity of the 5-Dot Agility Test 
 The 5-dot agility test is a well-known and popular test in the United States 
(Gorman, 2012). While being timed, the athlete continuously completes five hopping 
exercises six times in the following sequence: up and back, right foot, left foot, both feet, 
and turn around. The testing area is set-up in a 60x90 cm (2x3 ft.) rectangular shape with 
five dots or circles placed 10 cm (4inches) apart (Everett, 2008). There is little 
information in the literature regarding the validity of this test, however, it is used by 
many strength and conditioning professionals as a tool to assess and increase patient 
agility and performance.    
 Gorman (2012) assessed the 5-dot agility test using an OptoJump advance 
training and testing system. OptoJump is an advanced testing system that quickly and 
easily assesses body mechanics while an athlete is in motion. The program presents real-
time feedback in three formats: video, graphical and numerical. Researchers at Bigger 
Faster Strong Headquarters tested the 5-dot agility test using the OptoJump system. 
Results showed that the 5-dot agility test effectively measured an athlete’s ability to 
accelerate, decelerate, and change direction. Therefore, they concluded that it can be used 
as both an agility testing and training tool for athletes.  
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The FIFA 11+ 
A warm-up is generally used to prepare athletes for participation in a sporting 
event. Warm-up programs usually consist of mild or moderate exercises that are geared 
toward enhancing the performance of the athlete. The FIFA 11+ warm-up program is a 
soccer specific warm-up that includes running, strength, plyometric, balance, and agility 
components (Daneshjoo, Mokhtar, Rahnama & Yusof, 2013). According to FIFA’s 
official website: “the 11+ program reduces injuries among male and female soccer 
players ages 14 and older.” The current research has primarily focused on the effects this 
program has on male soccer athletes. Bizzini et al. (2013) examined the post-exercise 
effects of the FIFA 11+ on various physical performance parameters. They wanted to 
determine if this program was an appropriate warm-up for soccer players. The subjects in 
the study were twenty amateur male soccer players with a mean age of 25.5 years. Each 
participant was tested before and after the completion of the FIFA 11+ program. The test 
included timed 20-meter sprints, vertical jump, isometric maximal voluntary contraction 
(MVC), rate of force development (RFD), and the star excursion balance test. Oxygen 
uptake, lactate and core temperature were also measured. Increases in all functions were 
found from pre-test to post-test, except MVC, and RFD. Resting oxygen uptake and core 
temperature increased as well. From these results, Bizzini et al. (2013) determined that 
the FIFA 11+ program could be considered an appropriate warm-up to promote 
functional improvements in male soccer athletes. 
Brito et al. (2010) choose to evaluate whether the FIFA 11+ improved isokinetic 
strength of the knee extensor and flexor muscles in sub-elite male soccer players. 
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Subjects included twenty male soccer players with a mean age of 22.3 years. Each 
participant performed the FIFA 11+ exercises three times a week for 10 weeks. Isokinetic 
measurements were conducted concentrically (CON) on both muscle groups at 60 and 
180 degrees per second, and eccentrically (ECC) at 30 degrees per second. Both the 
dominant and non-dominant limbs were tested and the peak torque (PT) and H/Q ratios 
were recorded. Results showed a significant increase in non-dominant CON and ECC 
hamstring PT at all speeds. Significant increases were also found in dominant CON and 
ECC PT for both the quadriceps and hamstrings at all speeds. Although no changes in 
H/Q ratio were indicated in either limb, the researchers stated that the study showed the 
FIFA 11+ program may improve the isokinetic strength within male soccer athletes.  
Daneshjoo et al. (2013) chose to compare the effect of the FIFA 11+ and 
HarmoKnee injury prevention programs on knee strength of young professional male 
soccer players. Thirty-six soccer players with a mean age of 18.9 years were used as 
subjects. The subjects were divided equally into three groups: FIFA 11+, HarmoKnee, 
and control group. The two experimental groups each completed 24 training sessions. 
Hamstring and quadriceps strength was measured using the Biodex System 3 and knee 
flexion and extension was measured at 30, 60, and 90 degrees per second. Subjects who 
performed the FIFA 11+ increased quadriceps and hamstring strength in both legs. The 
HarmoKnee group showed higher increases in quadriceps strength compared to the FIFA 
11+, but did not demonstrate improvements in hamstring strength. It was concluded that 
both warm-up programs improve quadriceps strength, but only the FIFA 11+ had positive 
effects on the hamstrings. 
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Saho et al. (2011) also compared the FIFA 11+ to another program, however, it 
was compared to the original FIFA 11 which was first developed before the FIFA 11+. 
The FIFA 11+ incorporates more plyometric training than the original FIFA 11. Subjects 
included 182 male collegiate soccer players of the first division of a Japanese soccer 
league. Subjects were divided into three groups: the FIFA 11 (n=62), the FIFA 11+ 
(n=60), and control (n=59). All participants were evaluated for physical fitness and 
protocols were conducted once or twice a week for 6 months. Outcome measures 
included injury incidence rates during games and training. Using several field tests 
(sprint, pro-agility, bounding, and balance), each subject's physical fitness level was 
evaluated prior to and after the training. The results indicated that the rate of injury 
during play was significantly lower in both training groups than in the control group. Pro-
agility time was significantly decreased in both training groups compared to the control. 
Balance ability improved significantly only in the FIFA 11+ group. It was concluded that 
the FIFA 11 and the FIFA 11+ were effective in injury prevention and physical fitness 
improvement for male soccer athletes.  
Only two studies were found that conducted research involving the FIFA 11+ 
program and female soccer athletes. Soligard et al. (2010) sought to assess the ability of 
the FIFA 11+ to prevent injuries in female youth soccer athletes. This study involved 
1,055 female athletes, ages ranging from 13-17 years old, from 65 different club soccer 
teams that completed the FIFA 11+.  The program was conducted at least two times per 
week for a total of two months. The injuries were tracked by one physical therapist and 
one medical student. They conducted telephone interviews with the athletes before and 
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after the program. Researchers did not attend training sessions and compliance of the 
teams to complete the FIFA 11+ program was reported weekly by the teams’ coaches. It 
was found that the players on teams who completed the FIFA 11+ program at least 1.5 
times per week experienced a 45% reduction in overall risk of injury compared with the 
players whose teams reported lower compliance.  
Myklebust et al. (2008) also examined the effect of the FIFA 11+ on injury 
reduction in female youth soccer athletes. This study included 1,892 female soccer 
players that completed the FIFA 11+ program and 837 were part of the control group. 
Their ages ranged from 13-17 years and all were involved in youth soccer club teams. 
Primary outcome was defined as any injury to the lower extremity, while secondary 
outcomes as any injury to any other body part. Overuse injuries were also included. Any 
injuries that were reported after the completion of the first training session using the 
FIFA 11+ were included in this study. The results of this study did show a reduction in 
lower extremity and overuse injuries, though it did not reach significance.  
Conclusion  
 Soccer participation leads to a substantial number of musculoskeletal injuries. 
Soccer athletes must possess proper lower extremity muscle strength, and the ability to 
maintain balance while running and quickly changing direction. The inability to properly 
execute these techniques can lead to non-contact, lower extremity injuries. According to 
the literature, injury prevention programs should focus on restoring H/Q muscle ratios, 
improving balance, and developing proper cutting technique (Gioftsidou & Malliou, 
2006).  
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The FIFA 11+ warm-up program is a soccer specific warm-up that includes 
running, strength, plyometric, balance, and agility components (Daneshjoo, Mokhtar, 
Rahnama, & Yusof, 2013).  The current research has primarily focused on the effects this 
program has on male soccer athletes. Studies have found that the FIFA 11+ was 
successful and improved hamstring and quadriceps strength and imbalances, advanced 
subject’s balance ability, and showed soccer specific functional improvements such as 
running and cutting. Therefore, it was concluded that the intervention of this program 
would in fact be effective in preventing lower extremity injuries within soccer athletes 
(Myklebust et al., 2008; Saho et al., 2011; Daneshjoo et al., 2013; Brito et al., 2010).  
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Chapter 3 
 
Methods and Procedures 
 
Introduction 
 
 The FIFA 11+ is a 20 minute warm-up program designed to decrease injury 
prevalence within soccer athletes by increasing the players’ strength, balance, and agility. 
There are various amounts of research conducted on the program’s success within the 
male population, however, little testing has been conducted within the female population. 
The current research assessed the claim of the FIFA 11+ to decrease injury and tested the 
effects of the program within a female population. 
Participants 
 This study was conducted at a southeast NCAA Division I school, and 
methodology was approved by the institution’s Institutional Review Board. The 
participants in this study included thirteen undergraduate collegiate female soccer 
athletes, ages ranging from 18 to 23 years. All participants were required to complete an 
informed consent form prior to the pre-test. Permission to use the soccer athletes from 
this institution was obtained from the team’s head coach and assistant coach. All subjects 
completed pre-testing prior to completion of the program protocol, and post-testing after 
the eight-week protocol. All subjects completed the FIFA 11+ Warm Up Program, three 
times per week over an eight-week period. Instruction of the exercises in the program 
was carried out by the team’s coaching staff. Participants of this study included all soccer 
field positions: two forwards, four midfielders, four defenders and three goalkeepers. 
Participants were excluded from this study if any of the following applied: indication of 
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current injury that could possibly skew data collected, or the inability to efficiently carry 
out the exercises outlined in the FIFA 11+ protocol.  
Research Design 
 The research design used in this study was a quasi-experimental design to 
determine if there was a cause and effect relationship between the pre and post-testing 
data. There was not a control group utilized in this study. The independent variables in 
this study were the progressions and variations of the exercises within the FIFA 11+ 
program. The dependent variables included the strength, balance, and functional agility of 
the participants. The Statistical Package for the Social Sciences (SPSS) program was 
used to analyze all data. All data were analyzed using a paired-sample t test.   
Procedures 
 
Participants reported to the testing facility where they signed an agreement to 
participate and completed a demographic questionnaire before they engaged in data 
collection. Data collection was performed by the primary researcher, the research advisor, 
and volunteers who were undergraduate athletic training students enrolled at the 
university. The role of the volunteers was to assist the researchers in managing the 
subjects and collecting data within their assigned stations. All volunteers completed 
training sessions prior to data collection to ensure proper administration of the test. 
 Subjects warmed up on a on a stationary bike for ten minutes. Parameters of the 
bike were determined by the subject. In order to test the strength of each subject, the 
Biodex System 3 dynamometer was used. The BESS was used to assess static balance, 
the Biodex balance system was used for single leg dynamic balance, and the 5-dot agility 
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test was used for functional agility. Each test was performed bilaterally. Each subject’s 
dominate leg was indicated from their demographic questionnaire. 
Participants were informed of the testing protocol prior to completion of the test. 
Demonstrations were provided and an opportunity for questions was given prior to data 
collection. The first test conducted was the Biodex balance system followed by 
completion of the BESS. Subjects were given a two minute rest period before completion 
of the 5-dot agility test. The primary researcher demonstrated the procedures of the 5-dot 
agility test prior to all data collection. The researcher counted the number of repetitions 
out loud for the subjects and timed the test with a standard stop watch. The last test 
conducted was the Biodex dynamometer. The testing protocol was carried out by the 
research advisor. Instruction regarding the testing procedures were vocally given to the 
subjects by the research advisor. Subjects were encouraged throughout the testing. 
Speeds tested included 90, 180, and 300 degrees per second. All tests were performed 
bilaterally. 
Pre-testing was conducted prior to the team’s spring season training and the start 
of the FIFA 11+ program. Instruction of the FIFA 11+ program was carried out by the 
team’s coaching staff, and was completed three times per week. Eight weeks after the 
pre-test data collection, post-test data were collected. The same procedures were followed 
when collecting the post-test data. All data were stored in the athletic training main office 
of the university within locked cabinets. Only the researchers had access to the data. 
Identification numbers were used in place of subject names.  
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Chapter 4 
Results 
 This study consisted of thirteen collegiate female soccer athletes. All participants 
completed the FIFA 11+ Warm Up Program three times per week, over an eight week 
period. Prior to completing the protocol, subjects underwent pre-testing to assess their 
H/Q strength ratio, static and dynamic balance, and agility. Post-testing was conducted 
after completion of the FIFA 11+ program. Results were analyzed using SPSS. The 
purpose of this study was to determine the effect of the FIFA 11+ warm up program in 
female collegiate soccer athletes. A paired-sample t test was calculated to compare pre 
and post-test data. Although not all outcomes produced statistical significance, all means 
showed a trend toward improvement. Significant values included H/Q ratio of the non-
dominant leg at 90 degrees per second and agility time.  
H/Q Strength Ratios: 90, 180 & 300 degrees per second  
 As seen in Table 1, the H/Q strength ratio of the subjects’ non-dominant leg at 90 
degrees per second presented statistical significance (p=.051). This supports the 
hypothesis that the H/Q ratio of the subjects would improve after the completion of the 
FIFA 11+ protocol. Although the H/Q strength ratio of the dominant leg at 90 degrees per 
second did not reach significant values, the post-testing mean showed a trend toward 
improvement. There were no statistically significant improvements in the subjects’ 
dominant or non-dominant H/Q strength ratios at 180 degrees per second. Both the 
dominant and non-dominant legs of the subjects showed a trend toward improvement. 
The same was true for the H/Q strength ratio values at 300 degrees per second.  
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Table 1 
 
Paired Samples Test 
 
Paired Differences 
t df 
Sig. (2-
tailed) 
95% Confidence 
Interval of the 
Difference 
Upper 
Pair 1 PRE_HQ90_D - 
POST_HQ90_D 
4.9376 -.107 12 .917 
Pair 2 PRE_HQ90_ND - 
POST_HQ90_ND 
.0201 -2.165 12 .051 
Pair 3 PRE_HQ180_D - 
POST_HQ180_D 
3.5277 -.390 12 .703 
Pair 4 PRE_HQ_180_ND - 
POST_HQ180_ND 
1.3456 -1.716 12 .112 
Pair 5 PRE_HQ_300_D - 
POST_HQ_300_D 
6.4791 .853 12 .410 
Pair 6 PRE_HQ_300_ND - 
POST_HQ_300_ND 
5.4471 -1.038 12 .320 
 
Balance: Static and Dynamic  
 Static balance was determined by a decrease in errors that occurred during the 
BESS. For the single leg portion of the BESS the subject’s non-dominant leg was tested. 
Results from static balance did not show a significant decrease in balance errors, 
however, as seen in Table 2, the mean average of the post-test did show a trend toward 
improvement.  
For dynamic balance, overall single leg stability, anterior/posterior index, and 
medial/lateral index data were observed. Results of the independent t test between pre 
and post-testing showed no significant difference for any of the above variables in the 
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subjects’ dominant or non-dominant legs. However, as seen in Table 2, all results did 
show a trend toward dynamic balance improvement for all variables.   
Agility  
 The agility performance of the participants in this study was determined by a 
decreased time when performing the 5-dot agility test. As seen in Table 2, the results of 
the independent t test between pre and post-testing showed a significant decrease in post-
test times (p=.001). This result supports the hypothesis that completion of the FIFA 11+ 
warm up program would improve the agility performance of the subjects. 
 
Table 2 
 
 
 
Paired Differences 
t df Sig. (2-tailed) 
95% Confidence 
Interval of the 
Difference 
Upper 
Pair 1 PRE_Static - POST_Static 4.1976 .681 12 .509 
Pair 2 PRE_Dynamic_D - 
POST_Dynamic_D 
.5517 1.315 12 .213 
Pair 3 PRE_Dynamic_D_AP - 
POST_Dynamic_D_ML 
.5033 1.262 12 .231 
Pair 4 PRE_Dynamic_D_ML - 
POST_Dynamic_D_ML 
.4257 1.050 12 .314 
Pair 5 PRE_Dynamic_ND - 
POST_Dynamic_ND 
.2817 -.391 12 .703 
Pair 6 PRE_Dynamic_ND_AP - 
POST_Dynamic_ND_AP 
.1509 -1.043 12 .318 
Pair 7 PRE_Dynamic_ND_ML - 
POST_Dynamic_ND_ML 
.2547 .299 12 .770 
Pair 8 PRE_AgilityTime - 
POST_AgilityTime 
.94671 4.580 12 .001 
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Chapter 5 
 
Discussion  
 
 The purpose of this study was to examine the effect of the FIFA 11+ Warm Up 
Program on the development of strength, static and dynamic balance, and agility in 
female collegiate soccer athletes. During the participants’ spring season the FIFA 11+ 
program was implemented as their warm up three times per week, for eight weeks. In 
order to determine the program’s effect on the subjects’ performance, pre and post-tests 
were conducted which assessed H/Q strength ratios, static and dynamic balance, and 
agility. The key difference in this study, compared to previous studies, was investigation 
of the program’s effects using female subjects.  
 Previous research has primarily tested the effects of this program in male subjects 
(Bizzini et al., 2013; Brito et al., 2010; Daneshjoo et al., 2013). However, when it comes 
to soccer injury risk, females are more predisposed to injury (Havens & Sigward, 2015). 
Research has indicated that correcting H/Q strength ratios, increasing both static and 
dynamic balance, and improving agility performance will decrease the risk of injury in 
female soccer athletes (Gioftsidou & Malliou, 2006; Hewett, Lindenfeld, Riccobene, & 
Noyes 1999; Lyle, Valero-Cuevas, Gregor, & Powers, 2015). 
 Due to the lack of research involving female subjects, this study examined the 
effect of the FIFA 11+ Warm Up Program in a female collegiate population. Although 
H/Q strength ratios in the non-dominant leg at 90 degrees per second and agility 
performance were the only variables with significantly higher results, all variable means 
showed a trend toward improvement.  
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One factor that might explain why some results of this study did not reach 
significance, could be the low number of subjects and loss of subjects due to injury. 
Failure to reach significance may have also been impacted by the inability of the 
researcher to observe all practice sessions where the FIFA 11+ was performed. More 
significant results may have been achieved if the intervention of the FIFA 11+ program 
was compared to a control group of equal skill to the participants used in this study. 
Furthermore, a longer time period of intervention, 10-12 weeks, versus the eight weeks 
used in this study, could have led to more significant results.  
 Other limitations noted in this study include the use of different student 
volunteers for the pre-test and post-test data. The only test that was conducted by student 
volunteers was the BESS. The same student was unable to conduct the post-test 
collection. Although all volunteers underwent the same training prior to data collection, it 
cannot be determined that they conducted the testing in exactly the same fashion. 
Recommendations for Future Research  
Based on the findings of this study, the following are recommendations for future 
research:  
1. Future research should be conducted with a larger sample size than was used 
in this study (n=13).  
2. Future research should be conducted using a control group who train at the 
same level as the intervention group. 
3. The primary researcher of future research should instruct participants through 
the FIFA 11+ intervention. 
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4. Future research should utilize a comparison of the effects of this program 
between female and male soccer athletes. 
5. Future research should collect injury data throughout the season during which 
the study is conducted.  
6. All pre and post-test data collected in future research should be performed by 
the same individual.  
Conclusion 
 The developers of the FIFA 11+ program claim that if it is conducted at least 
three times per week, it will reduce the likelihood of injury within female and male 
soccer athletes, 14 years and older (Bizzini et al., 2013; Brito et al., 2010). Abundant 
research has validated this claim for male soccer athletes, however, very little 
investigation regarding its effect in the female population exists. This study sought to 
determine if the claim of this program held true for female soccer athletes, since female 
athletes have a higher risk of injury (Kim & Hung, 2011; Gioftsidou et al., 2012). As 
noted in the literature review, in order to reduce the likelihood of female soccer injuries, a 
prevention program should focus on restoring H/Q strength ratios, the improvement of 
balance, and the performance of functional agility maneuvers (Hewett, Lindenfeld, 
Riccobene, & Noyes, 1999; Gioftsidou & Malliou, 2006). This study determined that the 
FIFA 11+ program is an appropriate warm up for female soccer athletes, and showed a 
trend toward improved performance variables for this population, however, more 
research is needed to determine its exact effect in female athletes.  
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Appendix B 
Informed Consent Agreement 
 
 
Winthrop University 
Informed Consent Agreement 
Researcher: Stacey O'Neill   
Researcher’s Winthrop Position: Athletic Training Graduate Assissant 
 
Title of Study: The Effects of the FIFA 11+ Warm Up Program in Collegiate Female Soccer 
Athletes 
 
You are invited to take part in a research study. Before you decide to be a part of this study, you 
need to understand the risks and benefits.  This consent form provides information about the 
research study. I will be available to answer your questions and provide further explanations.  If 
you take part in this research study, you will be asked to sign this consent form.  Your decision 
to take part in this study is voluntary.  You are free to  
choose whether or not you will take part in the study.  If you should decide to participate, you 
may withdraw from the study at any time. 
 
Purpose of the research study:  
The purpose of this study is to obtain information in order to determine whether or not 
the FIFA 11+ program improves the skills of female soccer players, and is an appropriate 
soccer warm up program.  
 
Procedures or methods to be used in the study:  
This study will include two separate testing days. On these days the subjects will be 
asked to complete four exercsie test. Two of the test will test balance, one will test 
strength, and the other will test functional agility. The subjects will be asked to 
complete the FIFA 11+ warm up program 3 times per week for 8 weeks.  
 
Number of questions in the survey/questionnaire and anticipated time to complete the 
survey/questionnaire: Subjects will complete four phyiscal test (as stated above). It is antipated 
that the testing will take one hour to complete.  
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Possible Risks/Benefits Associated with Participating in Study: 
There is a minor risk of injury that could be obtained when performing the exercises in 
the FIFA 11+ program. However, as long as the exercises are completed correctly this 
risk is unlikely to occur. Benefits from the study are the new technquies the subjects will 
learn that will help improve their skills as a soccer athletes. 
 
Possible Costs/Compensation Associated with Participating in Study: 
All testing will be completed at Winthrop University Coliseum. The only cost associated 
with this study will include the travel to and from the testing site on testing days. 
 
Right to withdraw from the study: 
All participants have the right to withdraw from this study at any time, without plenty.  
 
Privacy of records or other data collected in the study: 
All subjects in this study will receive an ID number. This number and your name and 
information will be kept in a locked filing cabinet. All forms with information from your 
test will only contain your ID number on it. It will not include any personnal information, 
and will be kept in a separate, locked cabient.  
 
Questions – contact information: 
If you have any questions about this study, you may contact me at the following 
address: 
 
Address: 25 Winthrop Coliseum and 116 West Center 
 
Work Phone: xxx-xxx-xxxx  Email: oneills2@winthrop.edu 
  
You may also contact: 
Deborah Broome, Compliance Officer  803-323-2398    
broomed@winthrop.edu 
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Sponsored Programs and Research 
Winthrop University 
Rock Hill, SC   29733 
 
Signatures: 
By signing this consent agreement, you agree that you have read this informed consent 
agreement, you understand what is involved, and you agree to take part in this study.  
You will receive a copy of this consent form. 
 
 
 
________________________________________________________         
_____________________ 
Signature of Participant           Date 
 
 
________________________________________________________         
_____________________ 
Signature of Researcher         Date 
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Appendix C 
Demographic Questionnaire 
Subject ID #:_____________ 
 
 
 
Age:  18  19  20  21  22  23 24   
 
Years of soccer experience: 1      2   3 4    5    6 7 8 9  10 
 
 
 
Years of club soccer experience:     0     1      2      3       4    5    6    7 8 9      10 
 
Years of colleague soccer experience:      1      2      3       4 
 
 
Foot dominance:   Right    Left    Both 
 
Position (Circle all that apply): Forward  Midfield  Defense  Goalie 
 
Have you experienced any previous injuries (if yes, explain below): Yes   No 
 
 
Injury Type Amount of times this injury has occurred? 
 
Foot/Ankle ( R / L) :  
 
Knee ( R / L ):  
 
Hip ( R / L ):  
 
Thigh ( R / L):  
 
Head:   
  
How long ago was the injury? _______________________________________________ 
 
Where you withheld from soccer participation? ________ If yes, for how long? _______ 
 
Are you currently injured? (if yes, explain): Yes___________________________ No 
 Injury Type Amount of times this injury has occurred? 
 
Foot/Ankle ( R / L) :  
 
Knee ( R / L ):  
 
Hip ( R / L ):  
 
Thigh ( R / L):  
 
Head:   
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Appendix D 
Instructor Scripts  
 
Biodex Balance System 
The following instructions were given to the participants: 
• Instructor:   
o “Please step onto the plat form and center your right/left foot along the 
center line of the plat form.” 
o “Adjust your body position and foot until you are able to bring the cursor 
to the center of the screen.” 
o “You will follow the instruction provided on the screen and move your 
body, without lifting your foot up. You may shift your weight/position to 
keep the cursor in the center of the target on the screen.”  
o “Before each trial there will be a three second count down before data is 
collected. This countdown will occur before each trial.” 
o “You will complete three trials per leg.” 
o “There will be a ten second rest period between each trial.” 
o “Do you have any questions before we begin?” 
 
 
 
 
 
  
51 
 
Balance Error Scoring System 
The following instructions were given to the participants: 
1. Double Leg Stance – Firm Surface  
a. “Please stand with both legs and feet together, and place your hands on 
your hips. Be sure that your feet are together and touching.” 
b. “When I say go, close your eyes and hold this position the best you can. 
You will hold this stance for twenty seconds.” 
c. “If you are to move, sway or lose balance, please reposition yourself.” 
d. “I will be standing next to you in order to help you in the occurrence that 
you fall.” 
e. “When I say ‘stop’ open your eyes and relax.” 
2. Single Leg Stance (non-dominant foot) – Firm Surface 
a. “Please stand on your non-dominant leg with your hands placed on your 
hips.” 
b. When I say go, close your eyes and hold this position the best you can. 
You will hold this stance for twenty seconds.” 
c. “If you are to move, sway or lose balance, please reposition yourself.” 
d. “I will be standing next to you in order to help you in the occurrence that 
you fall.” 
e. “When I say ‘stop’ open your eyes and relax.” 
3. Tandem Stance (non-dominant foot in back) – Firm Surface 
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a. “Please stand with your non-dominant foot behind your dominant foot, so 
that your non-dominant toes touch your dominant heel. Place your hands 
on your hips.” 
b. When I say go, close your eyes and hold this position the best you can. 
You will hold this stance for twenty seconds.” 
c. “If you are to move, sway or lose balance, please reposition yourself.” 
d. “I will be standing next to you in order to help you in the occurrence that 
you fall.” 
e. “When I say ‘stop’ open your eyes and relax.” 
4. Double Leg Stance –Foam Surface  
a. “Please step onto the foam pad/surface. Stand with both legs, and feet 
together, and place your hands on your hips. Be sure that your feet are 
together and touching.” 
b. “When I say go, close your eyes and hold this position the best you can. 
You will hold this stance for twenty seconds.” 
c. “If you are to move, sway or lose balance, please reposition yourself.” 
d. “I will be standing next to you in order to help you in the occurrence that 
you fall.” 
e. “When I say ‘stop’ open your eyes and relax.” 
5. Single Leg Stance (non-dominant foot) – Foam Surface 
a. “Please step onto the foam pad/surface. You will stand on your non-
dominant leg with your hands placed on your hips. “ 
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b. When I say go close your eyes and hold this position the best you can. 
You will hold this stance for twenty seconds.” 
c. “If you are to move, sway or lose balance, please reposition yourself.” 
d. “I will be standing next to you in order to help you in the occurrence that 
you fall.” 
e. “When I say ‘stop’ open your eyes and relax.” 
6. Tandem Stance (non-dominant foot in back) – Foam Surface 
a. “Please step onto the foam pad/surface. Stand with your non-dominant 
foot behind your dominant foot, so that your non-dominant toes touch 
your dominant heel. Place your hands on your hips.” 
b. When I say go close your eyes and hold this position the best you can. 
You will hold this stance for twenty seconds.” 
c. “If you are to move, sway or lose balance, please reposition yourself.” 
d. “I will be standing next to you in order to help you in the occurrence that 
you sway or fall.” 
e. “When I say ‘stop’ open your eyes and relax.” 
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5-Dot Agility Test 
The following instructions were given to the participants: 
1. Up & back 
a. “Please start with your feet on dot A and B and then rapidly jump with 
both feet on C” 
b. “You will then jump so that one foot lands on D and the other one on E” 
c. “You will then jump back to the starting point.”  
d. “You will repeat this pattern six total times at the highest speed you feel 
comfortable doing.” 
2. Right Foot 
a. “Please place your feet on dot A and B.” 
b. You will jump onto C with your right foot and then continue with your 
right foot to jump to D, E, C, A, B, in that order.” 
c. “You will repeat this pattern six total times, at the highest speed you feel 
comfortable doing.” 
3. Left Foot 
a. With the previous exercise the subject will end with their right foot on dot 
B. 
b. “You will next jump with your left foot onto dot C. Continue with your 
left foot and jump to D, E, C, A, B.” 
c. “You will repeat this pattern six total times, at the highest speed you feel 
comfortable doing.” 
55 
 
 
4. Both Feet 
a. With the previous exercise the subject will end with their left foot on B. 
b. “You will jump with both feet onto dot C.” 
c. “Then you will jump with both feet onto D, E, C, A, B.” 
d. “Continue to jump back to the starting point.” 
e. “You will repeat this pattern six total times, at the highest speed you feel 
comfortable doing.” 
5. Turn Around 
a. With the previous exercise the subject will end with both feet on dot B. 
b. “Next you will jump with both feet onto dot C.” 
c. “Then jump so that one foot lands on D and other on E, just like in 
exercise #1.” 
d. “You will then turn around clockwise 180° (your feet will still be on E and 
E), and jump onto dot C with both feet. Then jump and have one foot land 
onto dot A and the other onto dot B. 
e. “Turn again around to the left (counter-clockwise) 180° and start again.” 
f. “You will repeat this pattern six total times, at the highest speed you feel 
comfortable doing.” 
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“All stages of this test will be performed back-to-back, without stopping. A 
test/trial run of the exercises will be complete prior to data collection. I will continue to 
give instruction throughout the data collection trial.” 
 
Example of 5-Dot Agility Test step up: 
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Biodex Dynamometer System 3 
The following instructions were given to the participants: 
1. 90 Degrees/second – for dominant and non-dominant legs. 
a. “For this test you will kick/extend your leg as straight as you can, and then 
bend/flex her knee as much as you can. 
b. “For this test, you will be moving against a higher resistance. Kick and 
pull your leg as fast/hard as you can.” 
c. “Make sure you are kicking out and extending your knee, as much as you 
can. You want to aim for my hand.” (Research advisor will place hand as a 
target). 
d. “Make sure you are pulling your leg and flexing it all the way back into 
the chair.” 
e. “You will complete a practice session for this speed before we begin. You 
will not begin the test until you are ready.”  
f. “I will encourage you to ‘kick and pull’ throughout the process of the 
testing.” 
g. “Do you have any question before we begin? 
 
2. 180 Degrees/second – for dominant and non-dominant legs.  
a. “For this test you will kick/extend your leg as straight as you can, and then 
bend/flex her knee as much as you can, just like the trail before this. 
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b. “However, you will be moving against a little less of resistance. You will 
be able to kick and pull your knee at a quicker speed. Please kick and pull 
your leg as fast/hard as you can.” 
c. “Make sure you are kicking out and extending your knee, as much as you 
can. You want to aim for my hand.” (Instructor will place hand as a 
target). 
d. “Make sure you are pulling your leg and flexing it all the way into the 
chair.” 
e. “You will complete a practice session for this speed before we begin. You 
will not begin the test until you are ready.”  
f. “I will encourage you to ‘kick and pull’ throughout the process of the 
testing.” 
g. “Do you have any question before we begin? 
 
3. 300 Degrees/second – for dominant and non-dominant legs. 
a. “For this test you will kick/extend your leg as straight as you can, and then 
bend/flex her knee as much as you can, just like the trail before this. 
b. “However, you will be moving against very little resistance. You will be 
able to kick and pull your knee at a quicker speed than before. Please kick 
and pull your leg as fast/hard as you can, while still going through the 
entire motion.” 
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c. “Make sure you are kicking out and extending your knee, as much as you 
can. You want to aim for my hand.” (Instructor will place hand as a 
target). 
d. “Make sure you are pulling your leg and flexing it all the way into the 
chair.” 
e. “You will complete a practice session for this speed before we begin. You 
will not begin the test until you are ready.”  
f. “I will encourage you to ‘kick and pull’ throughout the process of the 
testing.” 
g. “Do you have any question before we begin?” 
60 
 
References 
Arnold, B. L. & Schmitz, R. J. (1998). Examination of Balance Measures Produced by  
the Biodex Stability System. Journal of Athletic Training, 33(4) 323-327. 
Baechle, T. & Earle, R. (2000). Essentials of Strength Training and Conditioning, the  
Second Edition. Human Kinetics Publishers, Champaign, Illinois 61820. 
Biodex Medical Systems, Inc., Balance System SD: Operation/Service Manual, (2007).  
Shirley, New York, 11967-4704. 8(10-11). 
Biodex Medical Systems, Inc. Biodex System 3 (#900-550); Clinical Resource Manual,  
(2002). Shirley, New York, 11967-4704. 4(4-5). 
Bizzini, M., Impellizzeria, F. M., Dvorak, J., Bortolan, L., Schena, F., Modena, R., &  
Junge, A. (2013). Physiological and performance responses to the "FIFA 11+" 
(part 1): is it an appropriate warm-up? Journal of Sports Sciences, 31(13), 1481-
1490.  
Brito, J., Figueiredo, P., Fernandes, L., Seabra, A., Soares, J. M., Krustrup, P., & Rebelo,  
A. 2010). Isokinetic strength effects of FIFA's "The 11+" injury prevention 
training programme. Isokinetics & Exercise Science, 18(4), 211-215. 
Cachupe, W. J. C., Shifflett, B., Kahanov, L., & Wughalter, E. H. (2001). Reliability of  
Biodex System Measures. Measurement in Physical Education and Exercise 
Science, 5(2), 97-108. 
Cowley, H. R., Ford, K. R., Myer, G. D., Kernozek, T. W., & Hewett, T. E. (2006).  
Differences in Neuromuscular Strategies Between Landing and Cutting Tasks in 
Female Basketball and Soccer Athletes. Journal Of Athletic Training (National 
Athletic Trainers' Association), 41(1), 67-73. 
61 
 
Daneshjoo, A., Rahnama, N., Mokhtar, A. H., & Yusof, A. (2013). Effectiveness of  
Injury Prevention Programs on Developing Quadriceps and Hamstrings Strength 
of Young Male Professional Soccer Players. Journal of Human Kinetics, 39115-
39125. 
de Abreu, S. R. & Denadai, B. S. (2012). Does muscle imbalance affect fatigue after  
soccer specific intermittent protocol? Journal of Science and Medicine in Sport, 
15, 355-360. 
Delextrat, A., Baker, J., Cohen, D. D., & Clarke, N. D. (2011). Effect of a simulated  
soccer match on the functional hamstring-to-quadriceps ratio in amateur female 
players. Scandinavian Journal of Medicine & Science in Sports. 23, 478-486. 
Dempsey, A. R., Lloyd, D. G., Elliott, B. C., Steele, J. R., Munro, B. J., & Russo, K. A.  
(2007). The effect of technique change on knee loads during sidestep cutting. 
Medicine Science Sports Exercise. 39(10): 1765–1773. 
Devan, M. R., Pescatello, L. S., Faghri, P., & Anderson, J. (2004). A Prospective Study  
of Overuse Knee Injuries Among Female Athletes With Muscle Imbalances and 
Structural Abnormalities. Journal Of Athletic Training (National Athletic 
Trainers' Association), 39(3), 263-267. 
Everett, J. (2008). Why Dots? The Dot Drill. Catalyst Athletics, (44), 1-3. Retrieved  
from: www.catalystathletics.com/article/44/Why-Dots-The-Dot-Drill 
Ferri-Morales, A., Alegre, L. M., Basco, A., & Aguado, X. (2014). Test-retest relative  
and absolute reliability of knee extensor strength measures and minimal 
detectable change. Isokinetics & Exercise Science, 22(1), 17-26. 
62 
 
Frontera, W. (2003). Rehabilitation of Sports Injuries-Scientific Basis. The Encyclopedia  
of Sports Medicine. (14) 291-293. 
Gioftsidou, A. F., Malliou, P. K., Pafis, G., Beneka, A., Tsapralis, K., Sofokleous, P.,  
Kouli, O., Roka, S., & Georgios, G. (2012). Balance training programs for soccer 
injuries prevention. Journal of Human Sport & Exercise. 7(3), 639-646. 
Gioftsidou, A. F. & Malliou, P. K. (2006). Preventing Lower Limb Injuries in Soccer  
Players.  Strength & Conditioning Journal (Allen Press), 28(1), 10-13. 
Gorman, P. (2012) Taking the BFS Dot Drill to the Next Level with OptoJump. Bigger  
Faster Stronger, 33-39. Retrieved from: biggerfasterstronger.com 
Guskiewicz, K. M., Ross, S. E., & Marshall, S. E. (2001). Postural stability and  
neuropsychological deficits after concussion in collegiate athletes. Journal of 
Athletic Training, 36(3): 263. 
Hanson, A. M., Padua, D. A., Blackburn, J. T., Prentice, W. E., & Hirth, C. J. (2008).  
Muscle Activation During Side-Step Cutting Maneuvers in Male and Female 
Soccer Athletes. Journal Of Athletic Training (National Athletic Trainers' 
Association), 43(2), 133-143. 
Harrison, A. D., Ford, K. R., Myer, G. D., & Hewett, T. E. (2011). Sex differences in  
force attenuation: a clinical assessment of single-leg hop performance on a 
portable force plate. British Journal Of Sports Medicine, 45(3), 198-202. 
Havens, K. L. & Sigward, S. M. (2015). Cutting Mechanics: Relation to Performance and  
Anterior Cruciate Ligament Injury Risk. Medicine & Science In Sports & 
Exercise, 47(4), 818-824. 
63 
 
Hewett, T., Lindenfeld, T., Riccobene, J., & Noyes, F. (1999). The Effect of  
Neuromuscular Training on the Incidence of Knee Injury in Female Athletes. The 
American Journal of Sports Medicine, 27(6), 699-706. 
Holcomb, W. R., Rubley, M. D., Lee, H. J., & Guadagnoli, M. A. (2007). Effect of  
Hamstring-Emphasized Resistance Training on Hamstring: Quadriceps Strength 
Ratios. Journal of Strength and Conditioning Research, 21(1), 41-47. 
Hunt, T. N., Ferrara, M. S., Bornstein, R. A., & Baumgartner, T. A. (2009). The  
Reliability of the Modified Balance Error Scoring System. Clinical Sport 
Medicine, 19(6), 471-474. 
Kim, D. & Hong, J. (2011). Hamstring to quadriceps strength ratio and noncontact leg  
injuries: A prospective study during one season. Isokinetics & Exercise Science, 
19(1), 1-6. 
Landry, S. C., McKean, K. A., Hubley-Kozey, C. L., Stanish, W. D., & Deluzio, K. J.  
(2007). Neuromuscular and Lower Limb Biomechanical Differences Exist 
Between Male and Female Elite Adolescent Soccer Players During an 
Unanticipated Run and Crosscut Maneuver. American Journal Of Sports 
Medicine, 35(11), 1901-1911. 
Lind, H., Søndergaard, K., Zachariassen, T., Christensen, R., Bülow, P., Henriksen, M.,  
& Bliddal, H. (2005). Learning effect of isokinetic measurements in healthy 
subjects, and reliability and comparability of Biodex and Lido dynamometers. 
Clinical Physiology & Functional Imaging, 25(2), 75-82. 
 
64 
 
Lyle, M. A., Valero-Cuevas, F. J., Gregor, R. J., Powers, C. M. (2015). Lower Extremity  
Dexterity is Associated with agility in Adolescent Soccer Athletes. Scandinavian 
Journal of Medicine and Science in Sports, 25: 81-88. 
Myklebust, G., Steffen, K., Holme, I., Silvers, H., Bizzini, M., Junge, A., Dvorak, J.,  
Bahr, R., & Andersen, T. E. (2008). Comprehensive warm-up programme to 
prevent injuries in young female footballers: cluster randomized controlled trail. 
British Journal of Sports Medicine, 1-9.   
Patterson, J. A., Amick, R. Z., Pandya, P. D., Hakansson, N., & Jorgensen, M. J. (2014). 
Comparison of a Mobile Technology Application with the Balance Error Scoring 
System. International Journal of Athletic Therapy & Training, 19(3), 4-7. 
Prentice, W. (2011). The Principles of Athletic Training: A Competency-Based Approach.  
New York, NY: McGraw-Hill.  
Saho, Y., Suzuki, T., Setojima, M., Ogai, T., & Fukubayashi, T. (2011). The efficacy of  
the 11 and the 11+ in injury prevention and physical fitness improvement on male 
collegiate football teams. British Journal Of Sports Medicine, 45(4), 313. 
Soderman, K., Werner S., Pietila, T., Engstrom, B., & Alfredson H. (2000). Balance  
board training: prevention of traumatic injuries of the lower extremities in female 
soccer players? Knee Surgery Sports Traumatol Arthroscopy, (6): 356-6 
Soligard, T., Nilstand, A., Steffen, K., Myklebust, G., Holme, I., Dvorak, J., Bahr, R., & 
Anderson, T.E. (2010). Compliance with a comprehensive warm-up programme 
to prevent injuries in youth football. British Journal of Sports Medicine, 1-7. 
 
65 
 
Zeller, B. L., McCrory, J. L., Kibler, W. B., & Uhl, T. L. (2003). Differences in  
Kinematics and Electromyography Activity Between Men and Women during the 
Single-Legged Squat. American Orthopedic Society for Sports Medicine, 31(3), 
449-455. 
 
 
